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H E RB E R T  GOLDHOR  
THIS PAPER considers the general implications of 
scientific management for public libraries. It begins with a definition 
of the relevant terms and concepts, then reviews briefly the main pos- 
sible methods and techniques, and finally suggests some future possi- 
bilities. Subsequent articles in this issue deal in detail with various 
aspects of the subject. 
Definitionof Terms 
Needless to say, "scientific management" cannot be usefully defined 
in a short sentence. This is partly because it embraces many different 
potential areas of emphasis, and partly because it represents a type 
of thinking which, although well known for over half a century, is still 
developing, and partly because it has varying implications and appli- 
cations for different kinds of work. The present consideration of scien- 
tific management stresses those features which are most appropriate 
to public libraries, and which are general in nature. If scientific man- 
agement means anything more than common sense, its significance 
lies in what science has to contribute to common-sense findings? We 
are all familiar with and recognize as desirable certain hallmarks of 
science, e.g., a detachment and objectivity which overrides passion or 
prejudice, a penchant for quantitative measures which allow for pre- 
cision, and care in defining terms and in using such terms only as 
defined. There are, however, three qualities of science which are not 
always either recognized or accepted, and which are of particular 
importance in the application of scientific management in public 
libraries. 
The first is that the method of science calls for an awareness and 
a painful sensitivity to the assumptions underlying the reasoning on 
which an investigation or study rests. An assumption is a proposition 
as to the relationship between two or more factors which is not known 
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to be either true or false but which is stated as though it were true. 
In a world which is for practical purposes infinite in its range of un- 
discovered truths, the finite nature of man's knowledge makes it neces- 
sary for him always to act on the basis of assumptions or else not to 
act at all. The use of assumptions is neither good nor bad, if they are 
recognized for what they are. The danger is that a proposition orig- 
inally introduced as an assumption may come in time to be treated as 
proven fact, when perhaps its truth has never even been tested, let 
alone established. Langer shows very nicely how our very language, 
in the questions we put, sets limits to our answers by the assumptions 
on which it rests.2 
One of the early signs of progress in a scientific investigation ap- 
pears when one can begin to formulate the "right" questions to ask. 
In large part this turns on a critical awareness of the crucial assump- 
tions, and it is often fruitful to consider alternate or opposite as-
sumptions and then see what logically follows. Thus, for example, 
is it actually true that patrons of public libraries need, want, or tend 
to seek author, title, and subject entries in a card catalog? Do fines 
for overdue books actually serve to bring books back faster, or even 
as fast, as other possible devices or none at all? Do library employees 
more often take jobs elsewhere because of higher pay than because 
of other, and correctible, working conditions? 
The great virtue of being conscious of one's assumptions, of examin- 
ing them carefully, of considering alternates, and of testing the most 
crucial propositions, instead of "assuming" what the truth is-the great 
virtue of these acts is that they enlarge one's mental horizon consider- 
ably and open up problems to many more approaches than are other- 
wise available. At one time, for instance, it was generally thought 
necessary that in public libraries all books be kept on closed shelves. 
The theory on which that belief rested (e.g., that people would steal 
the books, or at least seriously disarrange them) was challenged by 
some librarians who had no direct proof of the falsity of the assump- 
tions but who were willing to take the risks involved in abandoning 
them. It  should be recognized that following out contrary suppositions 
does not guarantee success, but merely increases the number of pos- 
sible lines of action, some of which are likely to be ineffective. But 
anyone who does not count on having some failures in the use of the 
scientific method, for a diversity of reasons, is likely to be disillusioned 
earlier rather than later. The successful application of scientific man- 
agement depends, more than on any other single factor, on the ability 
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of the investigator to pursue his study in the light of the widest pos- 
sible number of alternatives. And this is all the more important in 
librarianship because many of the assumptions on which library prac- 
tice rests deal with factors which are variables and not constants; thus 
an assumption may be true at one time in history and not necessarily 
at another. 
A second major quality of science which is important in this context 
is its dependence on theory. All science embraces accurate observation, 
but not all accurate observation is synonymous with science. The 
differentiating characteristic is the presence or absence of a theo-
reticaI approach which serves to give direction to the work of obser- 
vation and to allow for its analysis and interpretation. If observation 
without theory is sterile, theory without observation is useless for 
operational purposes. The net result of observation should be the 
revision of the theory which initiated the observation. Thus it is that 
the cycle of theory, observation, and reformulation of theory makes 
science ever dynamic and ever subject to self-improvement. 
I t  probably is easy to see how the cycle works and works beneficially; 
the difficulty is in generating the initial theory, which is as true in 
other fields as in librarianship. The need to fill the gap is one of the 
reasons we keep coming back to attempts at a philosophy of librarian- 
ship. Actually, however, for practical purposes and for use in scien- 
tific management, it is probably enough to deal in terms of hypoth- 
eses rather than of theory. The difference between a hypothesis and 
a theory is basically the difference between the specific and the gen- 
eral. A theory is an attempt to explain in as general terms as feasible 
the nature of as large a group of phenomena as possible. Any one 
theory may give rise to a potentially infinite number of hypotheses, 
each of which is an attempt to restate a part of the theory in more 
specific terms and with reference to a smaller group of instances. By 
definition, a good hypothesis is one which is so stated as to point to 
the data which need to be gathered by observation, in order to test 
the truth or falsity of the hypothesis and in turn increase or diminish 
faith in the general theory. 
The habit of thinking in terms of hypotheses is likely to be of con- 
siderable value to librarians, especially in attempting to apply scien- 
tific To ask such a question as "How can I develop 
a circulation system better than the one I have now?" is not very 
useful. To rephrase the question as a hypothesis-using such stilted 
language as one quickly abandons after developing a few hypotheses 
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-one might reasonably embark on a study to ascertain whether photo- 
graphic charging is faster in recording the withdrawal of books than 
is any other known scheme. Now notice that this hypothesis clearly 
involves a supposition that speed in charging books is an important, 
if not the most important, element in a superior charging system. It 
also seems to reflect a general theory as to the nature of the operation 
of public libraries, else why pursue this line of approach? Third, it 
narrows the subject down to a small but manageable scope. And 
finally, it points clearly to the body of data which must be ascertained 
in order to restate the hypothesis as a proposition of tested truth, 
to revise it, or to discard it as untrue. 
All applications of scientific management of any consequence can 
be rephrased in such terms, and they will be more successful if in- 
itially they are so conceived and executed. Just as consideration of 
alternative assumptions is no guarantee of fruitful results, so use of 
a hypothesis may produce negative effects. To use a hypothesis means 
by definition that one is committed to test its truth or falsity. He does 
not set out to make a case for it, which would be to operate on the 
basis of a prejudice. The value of a hypothesis lies not in its being 
used to screen out data unfavorable to it, but in its help to the in- 
vestigator in deciding which facts are relevant and how to interpret 
them after they are collected. In large part the hypothesis performs its 
function by forcing the investigator to think carefully about a prob- 
lem before beginning to collect data. 
The third aspect of science which is highly relevant to its use in 
scientific management is implicit in the goal which science strives to 
attain. Science starts with attempting to comprehend a phenomenon 
and then proceeds inexorably to achieve control over what it is ex- 
amining. I t  cannot begin without clear, complete, and precise descrip- 
tions; it cannot advance without understanding the "how." But so far 
science is passive. I t  comes into its own when it can make correct 
predictions as to what will happen when specific factors are brought 
together in certain ways and under given conditions. It has nothing 
left to achieve when it can make correct predictions in quantitative 
terms as to the results of minute variations in any factor or any en- 
vironmental conditions; and that is what is meant by control. Simi- 
larly scientific management is concerned not alone with getting re- 
sults; after all, as good or better results have been and can be secured 
by trial and error, by insight, or even by guess or luck. But what 
nothing else has ever been able to do as well, and as consistently, and 
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over as broad a range of problems, is to ~ red ic t  he future, and espe- 
cially to do so in measurable terms based on known initial variations. 
Another way of saying all this is that a prime function of science is 
to distinguish between correlation and causation. Now it is true that 
if X causes Y, then X will be correlated with Y; but it is also true that 
when X and Y happen to be correlated it may be not at all clear 
whether X causes Y, Y causes X, both are caused by Z, or the correla- 
tion is the result of chance alone. Probably the single greatest difficulty 
in science is to ascertain causation between two factors. Suffice it to say 
that one test, and the most conclusive one, of our knowledge of causa- 
tion is the ability to predict correctly the response elicited by a given 
stimulus. The development of science in this respect-from a concern 
with description to a mastery of control-is dearly evidenced in the 
history of scientific management; and future developments in scien- 
tific management are sure to emphasize ascertaining the causal rela- 
tionship in any given problem. It is useful in this connection always 
to state a hypothesis with a causal element in it, to explain why the 
relationship expressed is deemed to hold true. 
So far we have considered only the "scientific" part of scientific 
management, and indeed the historical role of the second half of the 
term has simply been to limit the field of application of the scientific 
method. Scientific management, as a body of principles and tech- 
niques, constitutes a sort of applied science which already is spilling 
over in its applications to other areas than those of management (in 
the sense of administration) and of production, and this is a trend 
which probably will continue and grow. However, consideration of 
scientific management is focused here and now primarily on those 
applications in libraries which pertain to activities other than public 
service. 
Such a distinction is one of convenience, however, rather than in- 
tegral or necessary, and reflects the usual line of historical develop- 
ment. By scientific management is meant here the study of work 
operations, both those common in other institutions generally and 
those peculiar to libraries, in order to control them. This definition 
approximates the usual understanding of the term and identifies the 
area in which most activity is currently proceeding in public libraries. 
For practical purposes it excludes certain subjects which are poten- 
tially subject to such study, such as the service functions of public 
libraries, experimentation in public library activities, democratic ad- 
ministration, and community analysis. Just as scientific management 
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surely will extend its application to these other fields in time, so too 
wherever it is used it tends to move from naive considerations of 
economy, to those of efficiency, to those of control on behalf of any 
given quality or combination of qualities. 
The Main Possible Methods and Techniques 
The possible procedures in scientific management are numerous. 
New techniques are constantly being devised, and all techniques need 
constantly to be scrutinized for their relevance to the problem at  
hand. The classical type of study is that of time and motion, utilizing 
the stop watch and motion picture, but this has very limited applica- 
tion in public libraries. In general, the main techniques of scientific 
management useful in public libraries can be conveniently grouped 
under two headings. There are those which deal with what might 
loosely be called policies, and may never be represented by anything 
more than a statement on paper, and others which have to do with 
changes in physical layout and in actual work operations. 
Studies on paper. All techniques of scientific management are likely 
to have their results expressed at one point or another in written 
documents, and in many instances they can find expression in no other 
way. I t  is this latter group which, in relation to libraries, now is to be 
considered. I t  is a large and heterogeneous collection, all the more so 
because library procedures involve a large component of paper work 
and because traditionally paper work has received less attention than 
machine production of goods, for example. The techniques to be dis- 
cussed here are only a sample of those available; not all of them are 
recommended, and certainly new and better ones are sorely needed. 
One of the more general techniques which finds expression primariIy 
only in written reports, and which is used or useful in public libraries, 
is the ~u rvey .~  Library surveys range from long, expensive, and dis- 
cerning studies to short, inexpensive, and superficial reviews. They 
vary in scope from the most comprehensive 7 to the most ~pecialized.~ 
They may be based on extensive, factual examinati~n,~ or on little 
more than subjective impressions. They often are occasioned by 
motives irrelevant to scientific management: and in any event they 
incorporate no methods or techniques peculiar to themselves.1° Hence 
a library survey as such is valuable for scientific management only if 
the person in charge has a better mind than the chief of the library 
surveyed, or if he utilizes other more specific techniques which are 
equally available to all to use.ll Both these conditions are found in 
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some instances, but the survey technique in general is probably not 
a particularly useful tool in scientific management. 
On a lower level of generality, there has been all too little study 
and development of techniques with a view to formulation and appli- 
cation of specific institutional objectives. The basic consideration is 
simply that a library which doesn't know where it is going and where 
it wants to go is likely to supply ineffective answers to the problems 
of its age.12 Goals, clearly stated in operational terms, may specify 
the areas and the direction in which improvement by means of scien- 
tific management is needed. How to evaluate and state library ob- 
jectives is not easy to describe,13-l5 but their basic necessity for pur- 
poses of improvement in work is becoming ever clearer and more fully 
recognized.16 All too many specific activities in public libraries would 
be greatly changed, or eliminated, if a set of precise aims were avail- 
able by which to check their validity. Then too a library's goals, if 
properly stated, can serve to indicate the type of control which one 
would seek to achieve through scientific management, e.g., whether 
to put first speed in charging books, or immediate knowledge of the 
whereabouts of every book. 
The usefulness of library goals lies not in their statement but in 
their use. They supposedly determine policies, and policies find ex- 
pression in work procedures. Measurement of the results of work ac- 
tivities then may be used to review and revise procedures and policies 
in the light of the aims. The review of the objectives themselves is 
usually called evaluation, and is another story. A library's goals nor- 
mally will be used initially in planning, both short range and long 
range; and planning potentially affects all other operations, for to plan 
is "to 'walk out to meet the future' and mold it to the pattern of our 
dreams." l7 The techniques of planning are many and useful, but are 
derived mainly from experience with programs for buildings,18 with 
budgets, and with the control and coordination of materials as on 
an assembly line. The techniques for planning the development of an 
adult education program, for example, are less well understood. We 
are badly in need of case studies, of the "capture-and-record" type, 
of planning for libraries. 
The administrative organization of an institution is the most general 
subject in connection with which techniques of scientific management 
for public libraries are well known. By administrative organization is 
meant the grouping of responsibilities and functions into formally 
designated units in order to carry out the purposes and goals of an 
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institution. Logically the organization of a public library should mirror 
its aims; l9 actually most public libraries have an organization which 
has developed in the course of time on a haphazard basis, by the simple 
accretion of new organizational units to handle new functions. Thus it 
is that library surveys tend to consider the organization of the institu- 
tion, since there is usually so much room for improvement. Some of the 
common principles of administrative organization, which are often 
violated in public libraries, are: ( 1)The span of control should be kept 
short. (2 )  Responsibility for any one function or service should be 
clearly allocated and not diffused. (3)  Homogeneous functions or 
services should be unified, and an organizational unit should be as- 
signed one or related functions and not unrelated ones. (4)  Adequate 
provision should be made for staff and auxiliary as well as for line or 
operating functions. (5) Administrative organizations should be re- 
viewed peri~dically.~O~ 21 
There are various techniques for the analysis and improvement of 
administrative organization, such as preparation and publication of 
an organizational chart, authorization of lines of technical advice as 
well as channels of command, creation of devices to secure and im- 
prove coordination (as exemplified for libraries in the role of the co- 
ordinators in the Enoch Pratt Free L i b r a r ~ ) ? ~  use of specialists in 
place of generalists in the administrative hierarchy, and the develop- 
ment of more levels in the organization as the institution grows in size 
(as instanced in the regional branch libraries in C h i ~ a g o ) . ~ ~  All this 
points to unsolved problems and unanswered questions in the 
field of public library administration. For example, is it necessarily 
true, as military authorities say, that a staff officer cannot also perform 
line functions? Do the usual principles of administrative organization, 
tested and proven in large organizations, apply equally to small li- 
braries? 
Personnel administration is another large and important area in 
which public libraries are beginning to use devices of scientific man- 
agement and are sure to profit by it. Probably the single most impor- 
tant technique here is that of the position-classification 25 The 
essential principles for the correct use of this involve a job analysis, 
provision for continual review, emphasis on the duties assigned and 
not on the qualifications of any particular or present employee, and 
recognition of the relationship with a salary schedule and of the 
other potential measures utilizing a position-classification plan. Like 
most techniques of scientific management, the position-classification 
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plan can be devised by an outside group or by a library administra- 
tion and staff; given a minimum level of competence, which can be de- 
veloped, the latter method is likely to be more successful in winning 
acceptance for the scheme and in securing continuing attention to the 
results of its operation. 
Other techniques of scientific management in this area deal with 
such matters as salary standardization, improvement of working con- 
ditions (in regard to light, noise, fatigue), systematic in-service train- 
ing, and employee turnover. In connection with personnel administra- 
tion, it is clear that scientific management needs to be designed for 
ends other than simple and immediate economy. Thus, elimination 
of employee turnover probably is not a desirable objective at which 
to aim. Not to be excluded from this field, but still awaiting develop- 
ment for the most part, is the whole vast field of democratic ad- 
ministration. 
Financial administration also presents much fertile ground for the 
application of techniques of scientific management. Though the finan- 
cial records of public libraries are relatively simple, they typically 
are handled with less efficiency and less regard for their net contri- 
bution than is even now possible. The single most important technique 
relevant here is the performance budget,26 which not by chance or 
coincidence demands a statement of the institution's functions and 
goals. The Hoover Commission on Organization of the Executive 
Branch of the Government recommended this type of budget,27 and it 
is being used now by the federal and other governments, including 
some libraries. The approach of the performance budget as a plan for 
the year ahead involves numerous special techniques of scientific 
management, from work measurement (to justify estimates of ex-
penditures) to an adequate financial reporting and funds allocation 
system (to prevent deficits). Nor do these techniques necessarily re- 
quire additional records, especially where public libraries can elimi- 
nate financial accounts they do not really need.28 Because such insti- 
tutions have so little money to spend, they tend to overaccount for 
every dollar. The legal records of a public library's finances may have 
to be kept to the penny, but not those for administrative purposes. 
Some business firms now keep their financial accounts in whole dollars 
only; the cost of recording the pennies is more than the amount of 
money so involved. 
CIoseIy related to the budget on the one hand and to the improve- 
ment of specific work methods on the other hand is the broad tech- 
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nique of cost accounting. We have learned a few things to do in cost 
accounting studies in public libraries, e.g., to make clear definitions of 
work units, to keep simple records, to accumulate relatively short runs 
of data but to secure them at least more than once, and not to concern 
ourselves over indirect costs which are relatively small and difficult 
to allocate. Even within these limits, cost data are useful and important 
for public libraries. Thus the only compilation of bookmobile operat- 
ing costs known to this writer is far from but it at least pro- 
vides some basis for a decision as to when the use of a bookmobile is 
financially justified. Similarly the knowledge of the cost of a pro-
cedure or work operation will often determine its continuance or 
modification. For example, it may well be that the cost to a public 
library of checking all new book orders against the file of outstanding 
orders and the shelf list may be more than the cost of the books which 
are so found and which would be unconsciously duplicated if that 
check were not made. 
Not so incidentally, the principle of gathering such cost data for 
only a sample period of time is equally relevant to the application of 
most other techniques of scientific management, especially those dis- 
cussed below. The indefinite collection of such figures is not only 
discouraging to the staff members, who usually must add that job to 
their regular duties, but it is unnecessary, particularly if additional 
samples of comparable facts are gathered later to check the stability 
of the data secured and to measure the results of changes introduced. 
In a crude way this is the basis of sequential sampling, which uses 
mathematical formula to determine when further data are unnecessary. 
Studies of work methods. We come now to the second main division 
of the methods and techniques of scientific management, namely, those 
which result in physical or at least discernible changes and are there- 
fore usually concerned with the actual methods used in operations. 
This is the field of activity which has been most highly developed both 
in industry and in libraries, but i t  would be a mistake to assume that 
the studies on paper, discussed above, are potentially less important. 
Studies of work methods are generally of the same basic pattern, in- 
cluding some form of recording of the present method and logical 
analysis of the record so produced, followed by installation of some 
change to secure a desired objective or degree of control over the 
operation in question. 
Recording the present method of work may be done in a number of 
different ways. Industry uses the stop watch and camera to record 
- - 
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arm movements of machine operators; the film is then studied inten- 
sively to detect those movements which are unnecessary or which can 
be replaced, as by a gravity feed, or which are fatiguing; the new 
work method is then devised and installed, utilizing retraining of the 
employee, new machines or equipment, and improved layout of the 
processes. In government generally and public libraries particularly 
this method is usually inappr~pr ia te .~~ The general approach devel- 
oped for studies of work methods in institutions like libraries is com- 
monly known as work ~implification.~~-~7 This too uses a number of 
different means by which to record the present operations; among 
them the flow of work diagram, the work count, and the process chart, 
alone and in combination, probably are the most useful and most 
relevant in public libraries. 
The flow of work diagram consists simply of a paper sketch of the 
work area in question, with walls, desks, and other physical properties 
drawn to scale and with lines added to trace the course of the work 
unit or cycle under examination. In case the lines overlap, they are 
distinguished from each other by colors, numbers, or other symbols. 
Often the diagram notes the average duration of time taken for the 
work to move from point to point, and that spent at each spot at which 
it is at rest or in process, and also the nature of the operation per- 
formed at each station. This technique is obviously applicable to a 
study of cataloging r0utines,3~ and to the determination of the rear- 
rangLment of service areas in a building, since presumably the most 
heavily used sections should be near the entrance, other things being 
equal. The logical analysis of the graph so produced is not difficult 
if one is sure of the qualities it is desired to maximize. Presumably in 
the case of public library catalog departments, maximum output and 
a minimum of backtracking are desired, and much of value in this 
connection can be borrowed from the straight-line assembly system. 
Almost any use of a flow of work diagram is likely to result in some 
rearrangement of desks and files, if not in other measures to reduce 
transit time and distance and to combine operations previously carried 
on at different points. 
The work count is simply a quantitative record of the frequency with 
which a given task recurs. Usually it is more profitable to study and 
revise those operations which are done most often than to spend a 
similar amount of time on those which are performed least often. 
Knowing the frequency of a given work unit is also helpful in decid- 
ing whether to continue it at all, or how drastically to revise it, and 
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how far one task should be modified at the expense of others. Cata- 
logers protest at some suggestions of simplified cataloging on the 
grounds that reference assistants will have to make good the omissions 
involved many times; this is clearly a question on which the work 
count is able to throw light. When combined with a record of the time 
spent by each staff member on each performance of each task, the 
work count is sometimes called a time 40 Such records have 
been kept sufficiently often in public libraries to show by now that 
circulation work takes about one-third of the total staff time and cata- 
loging about ~ n e - t e n t h . ~ ~  A usual preliminary to the work count is the 
drafting of a complete list of separate duties in order to secure reliable, 
comparable, and discrete data; such a list is also useful in job analysis 
for the classification of positions. The work count is a simple tech- 
nique, and also very flexible; its end product is relatively unimportant 
in itself, but most useful in combination with other tools. 
The process chart is a graphic device which requires each separate 
step of a job or process to be described. I t  is usually applied to a task 
which has been identified by the work count or in some other way 
as an operation needing investigation. I t  can be drafted by the person 
who does the work in question, by someone else, or by a committee. 
Specially printed forms are available, but homemade ones may be 
equally effective. The process chart is probably the single most useful 
tool of scientific management for public libraries of whatever size, 
and for any type of work in them. Its value lies in the pressure it 
exerts on the investigator to seek answers to questions such as the 
following in regard to each separate step of a work operation: Is this 
step necessary at all, or could it be eliminated? If retained, is it best 
done at the present point in the cycle, or if transferred to some other 
place could it save backtracking, obviate an extra inspection, or be 
combined with some other operation? Can it be performed most suit- 
ably by the person now assigned to it, or by someone else? Can it be 
discharged most advantageously at the present physical point, or 
elsewhere? Can the step be simplified, or can the more difficult fea- 
tures be separated from the less difficult, or can it be mechanized or 
helped at all by the use of a machine or a prepared form? 
The process chart utilizes certain mechanical features. Usually every 
step in a job can be classified as either an operation (identified by a 
circle), a movement (identified by an arrow), a matter of storage 
(identified by a pyramid), or an inspection (identified by a square). 
The appropriate symbol is checked for each step, and the number of 
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NECESSARY 0 
ELIMINATED? 
FIGURE 1: Flow Process Chart ' 
* Chart prepared by the Bureau of Business Management Service, College of 
Commerce and Business Administration, University of Illinois. 
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checks of the four kinds totaled. Figure 1illustrates one simple and 
typical form for a process chart. 
In addition the distance the work moves and the length of time it 
is at rest are recorded. It is surprising that even the simplest job, 
when so charted, may show correctible delays or movements. Often 
one is not aware of the number of inspections to which a task is sub- 
jected, and these are usually time-consuming and expensive. Fur- 
thermore, the process chart technique demands of the investigator 
that he record his answers to the questions posed above. What may 
seem justifiable in thought to one person sometimes appears less so to 
himself and to others when presented in writing. Finally, process 
charting begins with the record of the present job but also includes 
analysis and improvement of the present procedure. 
By definition, analysis of the flow of work diagram, of the work 
count, and of the process chart is a logical, subjective, and creative 
procedure. Persons of insight and imagination will make more and 
better suggestions than persons of limited vision and ability. But there 
are a few general principles to help. One of these is that any complex 
operation is made up of many individual steps, some of which at least 
are likely to be simple, requiring little knowledge or discretion, and 
possibly even can be mechanized. The success of the Training Within 
Industry program in the last war rested on this principle. A good 
general second principle is that any operation if continued long enough 
gets encrusted with steps once necessary and desirable but no longer 
needed or useful. The work analyst should always seek the real reason 
for the retention of each individual stage and then scrutinize that 
reason critically. All too many jobs are still performed in public li- 
braries, as in other institutions, public and private, for no other reason 
than because they have always been done that way and no one has 
thought to take a fresh look at their necessity. Far more effective and 
desirable in scientific management than mechanization or standardiza- 
tion may be omission of a whole step or of a part of it. The situation is 
similar in the perpetuation of report forms and other documents in 
common use. 
This leads to a third general principle, that of the calculated risk.42* 43 
The principle of the calculated risk is that some things are to be left 
undone, not because it is known or thought that the resulting product 
never would be used, but because it is known or thought that the 
product so secured would be utilized less often than would justify the 
cost of the operation or because it is desirable to get the result in some 
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other way. Librarians have been peculiarly intent on leaving nothing 
to chance, on providing for all possibilities equally well, and thus on 
burdening themselves with an apparatus the parts of which differ 
greatly in their frequency of use and therefore in their cost per unit 
of application. 
A fourth general principle is standardization. The genius of Ameri- 
can industrial production rests basically on the principle of standard- 
ization and interchangeability of parts. So too, in analyzing the rec- 
ord of work in a public library, the analyst will do well to seek for 
those steps or processes which can be standardized, combined, sub- 
stituted one for another, interlocked with each other, or treated in 
other ways to avoid unnecessary repetition and hence to save time, 
effort, and money. The use of a multiple-part order form is a simple 
adaptation of this principle, but the principle can be carried much 
further in public libraries than is now the case in even the most ad- 
vanced ones. 
The revision of a process is the third step in the basic pattern of all 
techniques for scientific management as applied to work operations. 
The first step in that pattern is to record the present practice; but 
whereas the second step is one of analysis and induction, this third 
step is one of synthesis and deduction. In effect the third step invokes 
the investigator's best judgment as to what can be done to improve 
the present procedure in the interest of any desired resuIt, such as 
economy of cost, maximum output, efficiency of effort, or precision. I t  
is at this point that the most fruitful contribution can be made by 
the outside expert who has seen how other comparable or related situa- 
tions were handled and who is acquainted with the many approaches 
possible. 
For practical purposes, however, a librarian can perform this step 
reasonably well, with a little study and thought. For one thing, there 
are in books on libraw shelves much of the guidance the analyst re- 
lies on. Again, their professional literature is bringing to the attention 
of librarians the devices found to be most successful in libraries and in 
other settings. Finally, the outside expert as well as the librarian can 
make at best only a judgment as to whether and how much a given 
change will improve a work process; the expert should be more often 
right than the nonexpert, but even the expert will be in error at times. 
And it is possible for the librarian to make his guess in advance on 
paper, scrutinize it, and subject it to the criticism of his colleagues, 
before he puts it into effect. This, in fact, is the last step in the use of 
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the process chart, viz., a proposed revision of the separate steps of the 
job, with the new totals of operations, movements, delays, and inspec- 
tions. 
One of the most dramatic ways by which to improve a public library 
work process is to mechanize it, but mechanization often is not as 
effective as other devices or as economical in cost. Public libraries have 
moved a long way in mechanization in even the last ten years or so, 
and we are probably still far from seeing the end. But it would be a 
serious mistake to think of mechanization first or uncritically. Machines 
are expensive to purchase and often to operate and maintain; their 
obsolescence and depreciation tend to be higher than we realize; for 
best results they demand more severe standardization than we are yet 
prepared to make; their very installation tends to perpetuate a process 
that might otherwise be even more drastically modified or completely 
eliminated-to mention but a few objections. 
Even after these cautions, however, there still is much room for the 
use of machines in public libraries. The most important advances 
have come in the broad field of documentary reproduction, through 
microfilming and microprint; in photographic charging and the photo- 
clerk; 44 in the use of the multilith, Elliott stencils, and addressograph 
slugs for the reproduction of catalog cards; in sound recording by 
tape, wire, disc, and phonorecord, as utilized for plays, poetry, 
speeches, letters, music, and discussions; and punched-card equip- 
ment for circulation, cataloging, and other uses. Automaticity of 
course is the nth degree of mechanization; but there also is a large 
place for the application of small machines or just "jigs," fixtures, 
guides, or other physical devices, to lighten labor and to produce a 
better product. Examples are the electric gluing machine, the electric 
typewriter, the Embossograph lettering machine, and power tools 
for the custodian. 
Another important way in which proposals for the revision of a 
work operation is likely to find expression is the recombination of 
component steps in time and space. Thus the precataloging of books, 
prior to their receipt and solely from their listing in bibliographical 
sources, is neither new nor without merit. Insofar as possible, materials 
should flow in a straight line. This demands a rigid sequence of 
operations and a coordinated flow of supplies; it also allows for sub- 
assemblies and for specialization of function and of mechanical equip- 
ment. Even relatively simple administrative tasks, such as preparing 
a purchase order, can be improved by thought for the right sequence 
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of steps and the presence of proper documents at the proper time.'& 
It  is this type of thinking, expressed through flow of work diagrams, 
which leads to rearrangement of desks, files, machines, and people. 
In another sense, the physical recombination of component steps may 
express itself in stripping away from branches or other agencies for 
public service whatever job processes can be centralized and handled 
en masse in some nonpublic department. Instances may be the appli- 
cation of cellophane covers to books, the handling of overdues, as is 
possible in any transaction number system of circulation, and the use 
of a typing pool. 
Yet other measures by which work operations in public libraries 
often can be improved are the retraining of employees and upgrading 
of their duties. In many public libraries, assignments are determined 
on the basis of completion or noncompletion of a formal course of 
study. But many duties performed by library school graduates can 
be discharged equally well by persons lacking such preparation. This 
is a familiar point to librarians, but scientific management is con- 
cerned with it too. Impressive economies and increases in output can 
be achieved by making the best possible adjustment of job to indi- 
vidual ability and by using the most skilled and knowledgeable per- 
sons, not for what can be done as well by others, but for training 
those others, inspecting their work, making complex and delicate de- 
cisions, and similar tasks. In the same spirit, constant attention should 
be given to the possibility of upgrading the duties of every worker 
in order always to close the gap between the best that he can do 
and that which he is asked to do. This in turn rests on in-service train- 
ing, which is likely to be most effective if it is closely tied in with 
actual work processes. In these and other ways, the analyst seeks to 
devise a better method for doing a job than has been yet found or 
used. 
Some Future Possibilities 
This has been a very brief review of the nature of scientific man- 
agement and of some of its main techniques so far as applicable in 
public libraries. I t  is hoped, however, enough has been said to justify 
in some measure the following suggestions as to the most important 
possibilities in the applications of scientific management to such 
agencies. The first is recognition of the great benefits to be derived. 
The second is that there is a clear trend toward making such applica- 
tions. Third, the technique deserving to be most widely utilized is the 
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controlled experiment. Fourth, the area chiefly calling for investigation 
is that of service to the public. 
It is easy to think of reasons public libraries in the past have made 
relatively little use of scientific management. Most of them have 
been small; they have had many other and more pressing problems; 
and their administrators have been unfamiliar and unsympathetic with 
the scientific approach. But today there are several hundred public 
libraries which are big enough to warrant widespread applications 
of scientific management. And the profession is so well developed 
that an idea found good in one library is likely to be picked up and 
copied over the country and indeed abroad. The total annual circula- 
tion of books by American public libraries is about 350,000,000; if 
the process of charging and discharging a volume can be satisfactorily 
revised so as to eliminate even one step, the saving is impressive. 
Today there are half a dozen systems which greatly reduce the dis- 
charging process, and indeed it is not too much to say that any public 
library which continues to "slip" returned books is inefficient at this 
point. 
But the need for scientific management in public libraries, and the 
benefits potential in it continue to be great. All that we have done so 
far is to scratch the surface, and to demonstrate that the application 
of certain techniques is possible. In the circulation process, for ex- 
ample, we still handle thousands of entries, even under a transaction 
number system, simply in order to have the appropriate information 
available for the 5 per cent or so of the loans which become overdue. 
Someone is going to change that someday, and release an army of 
employees to assume more important and more difficult duties for 
which there never has been time. 
Not only is there a need for such drastic renovations, but it is in- 
creasingly likely that librarians themselves will be making them. Just 
as it is easy to see why public libraries have done little with scientific 
management in the past, so it is easy to see many indications of a new 
trend. The Graduate Library School at the University of Chicago 
since about 1930 has emphasized the use of the scientific method in 
librarianship; the great depression of the thirties forced reconsideration 
of many practices; the personnel shortages of the war period helped 
in the same direction; many library schools today teach the principles 
of scientific management; a number of public libraries have been sub- 
jected to management surveys; 46 and the professional journals have 
brought developments in this area to the attention of librarians. 
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Perhaps the most important reason for the new trend is simply that 
librarianship has moved generally into a new stage. The early days 
of the profession were marked by a concern with the development of 
techniques, and extension work and diffusion of service in general 
marked the first part of the twentieth century. In the long present 
the concern seems to be ever more with the proper and effective func- 
tioning of the library in the light of current needs and problems. Thus 
'books" has come to include all forms of print, films, slides, phono- 
graph records, wire and tape records, and other media of communi- 
cation. And some of the customs of yesterday, such as the use of 
accession books and the keeping of records of circulation according to 
Dewey's classes, are being dropped in many libraries. In such a time 
of change, it is natural to question all operations, and scientific man- 
agement is par excellence a tool through which existing practices are 
called upon systematically to justify themselves. 
We can and should borrow all that is known about scientific man- 
agement from the experience of other institutions. But for the fullest 
development of its application to the problems of public libraries, 
and for the production of new devices and methods peculiarly suited 
to public libraries, the one most powerful tool available is that of the 
controlled experiment. Variations of the term experiment are found 
frequently in library literature, but few applications of the experimen- 
tal technique in any rigid sense in public libraries are known to this 
author. By a controlled experiment is meant ideally an exact com- 
parison of two situations known to differ in no regard other than the 
presence or absence of one variable. In the physical sciences this end 
often is achieved; in the social sciences, it is surprising how close we 
can come to achieving its4' 
The value of the controlled experiment is that it not only tells us 
whether a particular device "works," i.e., produces certain desired 
results, but, more nearly than any other tool, it tells us why. Most 
public librarians are probably prepared to agree that a summer read- 
ing club is desirable for children. But why is it desirable? Well, pos- 
sibly one reason is that summer book reading induced by a club helps 
a child retain from spring to fall what he has learned of vocabulary 
and spelling. This may very well be so, but a controlled experiment to 
test it would be relatively easy to set up by administering appropriate 
examinations to a group of school children in the spring and in the 
fall, and then comparing the scores achieved by members of the 
reading club with those of the rest. This example illustrates that the 
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controlled experiment tells us why something happens only if we 
hypothesize in advance the correct explanation. I t  should make us 
stop and think if reason after reason, so hypothesized, fails to check 
with the facts observed. 
So, as the last consideration here, it may be noted that the service 
operations of public libraries, devoted to bringing readers and "bo~ks" 
together in meaningful ways, are today probably more in need of 
attention than are lines of work which are being attacked, through the 
application of the principles of scientific management. Of what avail 
is it to reduce the number of steps in the circulation process, if we 
still don't know what happens to the reader who borrows Native Son, 
or why it happens? What gain is there in turning out catalog cards 
quickly if we fail to ascertain what information our patrons want on 
the cards, and why? In what way is it creditable that we can measure 
the unit cost of answering a reference question if we don't know what 
difference, if any, it made to the patron to get the information? 
These, of course, are hard questions to answer. But their difficulty 
is matched only by their importance. Until we begin to apply the 
methods of science to questions such as these, our uses of scientific 
management remain at the threshold of what is really important. 
And the most powerful tool likely to be of aid to us in this connec- 
tion is the controlled experiment. 
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